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ANCILLARY EQUIPMENT FOR TESTING SEMICONDUCTOR 
INTEGRATED CIRCUIT 

Field of the Invention 

The present invention relates to an 
for testing a semiconductor integrated 
semiconductor integrated circuit such 
tested . 

Background of the Invention 

In recent years system LSIs having a plurality of 
circuits embedded therein have been developed rapidly and 
various apparatuses and methods have been proposed to test 
such system LSIs. 

Tester manufacturers have proposed mixed-signal testers 
as testers for semiconductor integrated circuits that are 
provided only for testing system LSIs. Such testers for 
semiconductor integrated circuits are quite expensive. 

For lower cost and higher accuracy, Japanese Patent 
Laid-Open No. 2002-236150 proposes a device measuring unit 
(external ancillary equipment for test: Built Off Self Test 
(hereinafter, referred to as a BOST unit) ) . Further, a 
method is proposed to control and test a BOST unit by using 
a general-purpose personal computer (PC), which is 
general-purpose computer, a general-purpose EWS (work 
station) , a communication card, and a communication mode 
converting module instead of an inexpensive tester. 


ancillary equipment 
circuit, by which a 
as a system LSI is 
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FIG. 2 is a diagram schematically showing the 
configuration of this kind of conventional ancillary 
equipment for testing a semiconductor integrated circuit and 
a testing method. In the conventional ancillary equipment 
for testing a semiconductor integrated circuit, general- 
purpose computer constituted of a general-purpose PC or a 
general-purpose EWS is used as a controller 22 of a BOST unit 
21. The controller 22 and the BOST unit 21 are connected to 
each other via a communication line 23 of typical 
communication modes of USB, RS232C, IEEE1394, GPIB, LAN , and 
so on. As an interface on the BOST unit 21, a communication 
card 24 is provided for each of the communication modes. The 
BOST unit 21 comprises one or more slots for mounting the 
plurality of communication cards 24 in a sharing manner and 
a communication mode converting module 25 for conversion into 
a dedicated bus mode for the BOST unit 21. 

Moreover, a BOST board 26 provided in the BOST unit 21 
is constituted of an ADC/DAC measuring section 27, a 
measurement data memory 28, an analyzing section 29, a control 
section 30, and a power supply 31. The ADC/DAC measuring 
section 27 is constituted of a data circuit for generating 
a digital test signal and supplying the signal to a DA 
converter of a semiconductor integrated circuit, which is a 
device to be measured, a testing digital to analog converter 
(DAC) for converting a digital test signal from the data 
circuit into an analog test signal and supplying the signal 
to an AD converter of the device to be measured, and a testing 
analog to digital converter (ADC) for converting analog test 


- 3 - 


output from the DA converter of the device to be measured into 
digital test output. The measurement data memory 28 stores 
digital test output from the AD converter of the device to 
be measured and digital test output from the testing AD 
converter. The analyzing section 29 analyzes the digital 
test outputs stored in the measurement data memory 28 and 
transmits the analysis result to the general-purpose computer 
22 of controller 22. 

However, in the conventional ancillary equipment for 
testing a semiconductor integrated circuit, the BOST unit 21 
serving as a device measuring unit includes the communication 
interface cards 24, the communication mode converting module 
25, and the control section 30 as well as the ADC/ DA C measuring 
section 27 and the analyzing section 29. Thus, the BOST unit 
21 is increased in size and is not suitable as a test board 
having a large number of external components with a small 
space. Further, it is difficult to dispose two or more BOST 
units 21 near a device to be measured. 

In the near future, tests will be necessary for 
semiconductor integrated circuits such as a system LSI 
combining more kinds of circuits, and thus higher accuracy 
and lower cost are demanded. In order to accurately test a 
number of semiconductor integrated circuits, it is necessary 
to dispose two or more BOST units 21, each having a measuring 
section suitable for each semiconductor integrated circuit, 
near the semiconductor integrated circuit serving as a device 
to be measured. 
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Disclosure of the Invention 

The present invention is devised to solve the 
conventional problem and has an object to provide an ancillary 
equipment for testing a semiconductor integrated circuit that 
permits a plurality of BOST boards serving as device measuring 
units to be set near a device to be measured and can accurately 
test a number of circuits embedded on a semiconductor 
integrated circuit such as a system LSI. 

An ancillary equipment for testing a semiconductor 
integrated circuit according to the first aspect of the 
present invention comprises a device measuring unit, which 
is constituted of a measuring section and an analyzing section, 
and a control/communication card which is constituted of a 
board different from that of the device measuring unit, 
connected to the device measuring unit to control the device 
measuring unit, and carries out communication with 
general-purpose computer. The measuring section exchanges 
a signal with a device to be measured which comprises a 
semiconductor integrated circuit, in order to conduct a go/no 
go test or a functional /performance characterization in the 
manufacturing process of the semiconductor integrated 
circuit, and the analyzing section analyzes information from 
the measuring section by using a programmable device. 

With this configuration, the cost can be reduced by using 
inexpensive general-purpose computer, 

control/communication card, and device measuring unit 
instead of using an expensive tester provided by a tester 
manufacturer . 
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According to the second aspect of the present invention, 
the control/communication card has a data input section for 
acquiring data from the device measuring unit, a control 
signal output section for transmitting a control signal to 
the device measuring unit, and an interface for exchanging 
a signal with the general-purpose computer. 

With this configuration, since the 
control/communication card comprises the data input section, 
the control signal output section, and the interface, it is 
possible to minimize the number of components mounted on the 
device measuring unit with a small size and permit the 
general-purpose computer to readily handle a plurality of 
device measuring units. 

According to the third aspect of the present invention, 
the device measuring unit has a program writing port and a 
program can be written on the programmable device of the 
device measuring unit from the general-purpose computer. 

With this configuration, a program used for a test can 
be readily downloaded at any time from the general-purpose 
computer to the device measuring unit and hardware such as 
a ROM needs not be replaced at all. Hence, the device 
measuring unit can be debugged efficiently. Further, by 
rewriting the contents of the programmable device on the 
device measuring unit, it is possible to measure various kinds 
of devices without changing the hardware and to achieve 
flexibility in use of the ancillary equipment. 

According to the fourth aspect of the present invention, 
the device measuring unit or the control /communication card 
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comprises an observing terminal for observing an input/output 
signal and an internal signal of the device measuring unit. 

With this configuration, the observing terminal makes 
it possible to confirm a signal inputted and outputted from 
the device measuring unit and an operation performed inside 
the device to be measured. 

According to the fifth aspect of the present invention, 
the device measuring unit comprises a connector for making 
connection via a cable with a substrate having a socket for 
mounting thereon with a device to be measured, and a connector 
for directly making insertion into the substrate. 

With this configuration, it is possible to make 
connection suitable for the substrate mounted thereon with 
the device. 

According to the sixth aspect of the present invention, 
the device measuring unit comprises a plurality of input 
terminals for inputting signals from a plurality of circuits 
provided on the device, and an input signal selector for 
selecting signals from the plurality of input terminals and 
switching the signals. 

With this configuration, processing can be performed 
while selection and switching are performed on signals from 
the plurality of circuits embedded on the device, thereby 
handling tests on a plurality of circuits. 

According to the seventh aspect of the present invention, 
the control/communication card comprises a device measuring 
unit diagnosing unit which transmits a diagnostic signal for 
diagnosing the device measuring unit to the device measuring 
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unit and transfers diagnostic result data from the device 
measuring unit to the general-purpose computer. 

With this configuration, the control/communication card 
transmits a diagnostic signal to the device measuring unit, 
and the device measuring unit performs self -diagnosis based 
on the diagnostic signal transmitted from the 
control/communication card and sends the result back to the 
control/communication card. In this way, the device 
measuring unit can be self -diagnosed . 

According to the eighth aspect of the present invention, 
a plurality of device measuring units are provided and a test 
can be conducted using one or more of the device measuring 
units . 

With this configuration, when tests are conducted on a 
plurality of circuits (e.g., ADC circuit, DAC circuit) which 
differ in characteristics from each other and are included 
in the device, the tests can be conducted by using the device 
measuring unit having the measuring section suitable for the 
characteristic of each circuit. Further, since the device 
measuring unit has a small size, two or more device measuring 
units can be set around the device. 

According to the ninth aspect of the present invention, 
the programmable device of the device measuring unit is a 
Flash-ROM. 

According to the tenth aspect of the present invention, 
a socket capable of mounting thereon with the device is 
provided in the device measuring unit. 
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With this configuration, measurements can be made also 
by directly mounting the device in the device measuring unit. 

Thus, according to the present invention, the device 
measuring unit such as the BOST board has minimum required 
functions (analyzing section and measuring section) and the 
control/communication card has the other functions. Hence, 
the device measuring unit can be reduced in size, and when 
tests are conducted on a number of circuits embedded on the 
device, tests can be conducted while two or more small device 
measuring units are set around the device without 
restrictions on its location, the device measuring unit 
having the measuring section suitable for a characteristic 
of each circuit. Since the wiring distance of an analog 
signal can be minimized in the device and all the device 
measuring units, tests can be conducted with high accuracy. 

Further, since the general-purpose computer such as a 
general-purpose PC/EWS is used to control the device 
measuring unit, the cost can be lower than those of testers 
(mixed signal tester) for semiconductor integrated circuits 
that are provided by tester manufacturers. Moreover, since 
the program of the analyzing section of the device measuring 
unit can be readily rewritten from the general-purpose 
computer, debugging and flexibility are improved. 

Brief Description of the Drawings 

FIG. 1 is a diagram schematically showing an ancillary 
equipment for testing a semiconductor integrated circuit 
according to an embodiment of the present invention; and 
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FIG. 2 is a diagram schematically showing a conventional 
ancillary equipment for testing a semiconductor integrated 
circuit . 

Description of the Embodiment 

Referring to FIG. 1, the following will describe an 
embodiment of the present invention. 

FIG. 1 is a diagram schematically showing the 
configuration of an ancillary equipment for testing a 
semiconductor integrated circuit according to the embodiment 
of the present invention. As shown in FIG. 1, the ancillary 
equipment for testing a semiconductor integrated circuit 
comprises BOST boards 1 serving as device measuring units and 
a control/communication card 3. The control/communication 
card 3 is constituted of a board different from the BOST board 
1, is connected to the BOST board 1 to control the BOST board 
1, and carries out communication with general-purpose 
computer 2 composed of a general-purpose PC/EWS. The BOST 
board 1 and the control /communication card 3 are connected 
via a dedicated line 13 which carries out communication only 
using a digital signal. Reference numeral 14 denotes a 
communication line of USB, RS232C, IEEE1394, GPIB, LAN, and 
so on that connects the general-purpose computer 2 and the 
control /communication card 3. 

The BOST board 1 serving as a device measuring unit is 
constituted of a measuring section 5 and an analyzing section 
6. The measuring section 5 exchanges an analog signal and 
a digital signal with a device to be measured 4 in order to 
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conduct a go/no go test or a functional/performance 
characterization in the manufacturing process of the 
semiconductor integrated circuit serving as the device 4, and 
analyzing section 6 analyzes information from the measuring 
section 5 by using a programmable device. Besides, a 
plurality of BOST boards 1 can be used to measure a plurality 
of circuits having different characteristics in the device 
4 . 

The general-purpose computer 2 transmits a test start 
signal and a minimum required control signal via the 
control/communication card 3 to the BOST board 1, and the BOST 
board 1 transmits a digital/analog signal for a device test 
to the device. The BOST board 1 decides whether or not an 
analog/digital signal returned from the device 4 is a normal 
response signal and sends a PASS /FAIL signal back to the 
general-purpose computer 2 via the control/communication 
card 3. The BOST board 1 and the control /communication card 
3 are connected via the dedicated line 13 which carries out 
communication only using a digital signal. 

The control/communication card 3 is constituted of a data 
input section 7 for acquiring data from the BOST board 1, a 
control signal output section 8 for transmitting a control 
signal to the BOST board 1, an interface (BUS_I/F) 9 for 
exchanging a signal with the general-purpose computer 2, and 
a diagnostic data input/output section 10 which inputs and 
outputs data for diagnosing the BOST board 1. 

Further, the BOST board 1 comprises a Flash-ROM, in which 
a program for measuring the device 4 is written, and a program 
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writing port la for writing the program or the like on the 
Flash-ROM. Thus, the program can be written on the Flash-ROM 
of the BOST board 1 from the general-purpose computer 2. 

Moreover, for detailed characterization on the device 
4 and characterization on the Flash-ROM of the BOST board 1, 
the BOST board 1 comprises an observing terminal lb for 
observing an input/output signal and an internal signal of 
the BOST board 1. The observing terminal lb may be provided 
on the control/communication card 3 to perform outputting via 
the dedicated line to the BOST board 1. 

Furthermore, the BOST board 1 comprises a connector lc 
for making connection via a general-purpose cable with a 
substrate 12 having a socket 11 for mounting the device 4, 
and a connector Id for directly making insertion into the 
substrate 12 having the socket 11 for mounting the device 4. 
These connectors lc and Id each includes a plurality of 
terminals for both inputting and outputting signals from and 
to a plurality of circuits embedded on the device 4 . Besides, 
the BOST board 1 has an input signal selecting function to 
select and switch a plurality of input signals from the 
plurality of input terminals provided on the connectors lc 
and Id. 

The control/communication card 3 has a device measuring 
unit diagnosing function which supplies a diagnostic signal 
to the BOST board 1 and transfers diagnostic result data from 
the BOST board 1 to the general-purpose computer 2. Further, 
the BOST board 1 or the control /communication card 3 includes 


- 12 - 


a clock generating section (not shown) for supplying a clock 
to the BOST board 1 and the control /communication card 3. 

The following will describe an operational example of 
the ancillary equipment thus configured for a semiconductor 
integrated circuit . 

A test start/control signal (a test start signal and a 
minimum required control signal) a from the general-purpose 
computer 2 is inputted via the BUS_I/F 9 and the control signal 
output section 8 of the control/communication card 3 to the 
BOST board 1. The BOST board 1 having received the signal 
a outputs a test signal (an analog or a digital signal, 
hereinafter referred to as an analog/digital signal) b to the 
device 4. A response signal (analog/digital signal) c from 
the device 4 is inputted to the measuring section 5 of the 
BOST board 1. The analyzing section 6 of the BOST board 1 
analyzes whether or not the response signal c is within a 
predetermined accuracy range, that is, the analyzing section 

6 decides whether the response signal c is normal or not. The 
analyzing section 6 sends a resultant PASS/FALL signal d back 
to the general-purpose computer 2 via the data input section 

7 and the BUS_I/F 9 of the control/communication card 3. 

When rewriting is required on the analyzing section 6 
of the BOST board 1 during debugging and so on, a program 
rewriting signal e is transmitted from the general-purpose 
computer 2 to the analyzing section- 6 of the BOST board 1, 
and a program is rewritten. 

Further, in the present embodiment, periodic 
calibration is performed to diagnose ( DIAG ) the BOST board 
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1. When the BOST board 1 is diagnosed, the diagnostic data 
input/output section 8 for the control/communication card 3 
supplies a diagnostic signal to the BOST board 1, and the BOST 
board 1 performs self -diagnosis based on the diagnostic 
program written on the Flash-ROM and the diagnostic signal 
transmitted from the control/communication card 3 and sends 
the result back to the control/communication card 3. In this 
way, the diagnostic signal is exchanged between the 
control/communication card 3 and the BOST board 1 to perform 
diagnosis. Hence, although a conventional technique 
requires both of a DA converter and an AD converter to perform 
self -diagnosis in an analog ancillary equipment for test, in 
the method of the present embodiment, it is only necessary 
to send self -diagnosis back from the BOST board 1 to the 
control/communication card 3, requiring only one of the DA 
converter and the AD converter. 

According to the above configuration, the ancillary 
equipment for testing a semiconductor integrated circuit is 
constituted of the general-purpose computer 2, the 
control/communication card 3, and the BOST board 1 which has 
the measuring section 5 and the analyzing section 6 and serves 
as a device measuring unit at low cost. Thus, the cost can 
be reduced without using expensive testers provided by tester 
manufactures. Moreover, the configuration of the BOST board 
1 serving as a device measuring unit only requires the 
analyzing section 6 constituted of the Flash-ROM (may be a 
programmable device other than the Flash-ROM) , which is a 
programmable device, and the measuring section 5, thereby 
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achieving a small size and low cost. Further, since the BOST 
board 1 and the control /communication card 3 carry out 
communication only using a digital signal and are connected 
via the dedicated line 13, the BOST board 1 can freely move 
near the device 4 without restrictions on its location, and 
a communication distance of an analog signal can be minimized 
to reduce noise, achieving higher accuracy. 

Further, the control/communication card 3 is 
constituted of the data input section 7 for acquiring data 
from the BOST board 1, the control signal output section 8 
for supplying a control signal to the BOST board 1, the 
interface (BUS_I/F) 9 for exchanging a signal with the 
general-purpose computer 2, and the diagnostic data 
input/output section 10 which inputs and outputs data for 
diagnosing the BOST board 1. Hence, it is possible to 
minimize the number of components mounted on the BOST board 

1 with a small size and permit the general-purpose computer 

2 to readily handle the plurality of BOST boards 1. 

Besides, since a program can be written from the 
general-purpose computer 2 to the Flash-ROM of the BOST board 
1, the program can be readily downloaded at any time from the 
general-purpose computer 2 used for a test and hardware such 
as a ROM is not replaced at all. Hence, the BOST board 1 can 
be debugged efficiently. The programmable device such as the 
Flash-ROM on the BOST board 1 can undergo rewriting as many 
times as needed, and all pieces of data required for a test 
is stored. Therefore, by rewriting the contents of the 
programmable device, it is possible to measure various kinds 
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of the device 4 without changing its hardware and to flexibly 
use the proposed ancillary equipment. 

Further, since the BOST board 1 comprises the observing 
terminal lb for observing an input/output signal and an 
internal signal of the BOST board 1, an operation inside the 
unit of the BOST board 1 serving as a device measuring unit 
can be confirmed by using the observing terminal lb. A signal 
outputted from the observing terminal lb can be determined 
by writing the contents of the programmable device such as 
the Flash-ROM, minimizing the observing terminal lb. 

Moreover, since the BOST board 1 comprises the connector 
lc for making connection with the substrate 12 via the cable 
and the connector Id for directly making insertion into the 
substrate 12, it is possible to select a method for connecting 
the device 4 and the BOST board 1, and connect the BOST board 
1 according to the shape of the substrate 12 having the device 
4 . 

Further, since the BOST board 1 has an input signal 
selecting function of processing a plurality of input signals 
from the device 4, signals from the plurality of circuits 
embedded on the device 4 can be switched under the control 
of the programmable device, efficiently conducting tests on 
the plurality of circuits with the single BOST board 1. 

Moreover, tests can be conducted using the plurality of 
BOST boards 1 serving as device measuring units. Hence, when 
tests are conducted on a plurality of circuits (ADC circuit, 
DAC circuit, etc.) that are included in the device 4 with 
different characteristics, the circuits can be tested by the 


- 16 - 


BOST boards 1 each having the measuring section 5 suitable 
for the characteristic of the circuit. Since the BOST boards 
1 are small in size, the two or more BOST boards 1 can be set 
around the device 4 . The above embodiment described that the 
plurality of BOST boards 1 are controlled by the single 
control/communication card 3. The number of the 
control/communication cards 3 is not limited and thus control 
ma y b e performed using two or more control/communication 
cards . 

Further, the above embodiment described that the device 
4 is mounted in the socket 11 attached onto the substrate 12. 
The configuration is not limited and the BOST board 1 may have 
a socket capable of mounting the device 4. In this case, it 
is possible to further shorten a communication distance of 
an analog signal to reduce noise, achieving higher accuracy. 


